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Abstract 
This research investigates the concept of the Behavioural Based Safety (BBS) approach, the steps involved and the 
problems encountered. A case study approach comprising of the Oil and Gas companies practicing BBS had been 
chosen. The methods to retrieve information includes the semi-structured interview, questionnaires survey and site 
observation.  Four basic steps of the BBS approach are identification, observation, intervention, review and 
monitoring.  Further, an extra element to be observed during the observation steps was found. The findings show that 
the BBS approach experienced in the Malaysian Oil and Gas Industry are able to minimise accident, change unsafe 
behaviour and improve quality and safety environment.   
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1. Introduction 
 
The introduction of the Factory and Machinery Act, 1967, followed by the enactment of the 
Occupational Safety and Health Act in 1994, had improved health and safety environment in Malaysia.   
The Acts are guidelines for an employer in all industrial sectors toward safety improvements, including 
the oil and gas industry.  
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The implementation of the Acts and the awareness to protect the workers has encouraged safety 
practitioners to develop methods or approaches to reduce the number of accidents.  Behaviour based 
safety (BBS) is one of the approach to improve safety performance and decrease the number of accident 
cases at the workplace.  The good behaviour will be encouraged to replace unsafe behaviour practices.  
Cox (2004) defined BBS as the intervention that focused on people.  It is often based upon the 
observation of the employees performing the routine tasks, the feedback on safety related behaviour, by 
coaching and mentoring.  The majority of the initiatives has a proactive focus, encouraging individuals 
and their work groups to consider the potential for accident involvement, and their own behaviour as safe 
versus unsafe before somebody get hurt.  
The BBS approach is gaining its acceptance in the construction industry in Malaysia, though not fully 
implemented. However, positive results in quality and safety environment were shown when 
implemented in the oil and gas industry.  This research identifies the concept of the approach; the 
implementation steps involved and the barriers encountered by soliciting information from companies 
practicing BBS. The findings can be adopted in other sectors for quality and safety environment 
improvement. 
 
2. Literature Review 
 
2.1   The Behavioural Factors’ in Accident Accusation  
 
Connor (1992), who reviewed previous research and reports of interventions; revealed that it is 
possible to develop a list of human factors that influence workplace safety.  Accident does not just 
happen, but they are caused by unsafe acts or unsafe conditions or a combination of both.  More than 80 
percent of all the workplace accidents and incidents are attributed to unsafe behaviour (Choudhry et al., 
2007). 
In construction, Sawacha et al., (1999) suggested that unsafe act is the most significant factors in the 
cause of site accident.  Stranks (2000) defined unsafe act as any act that deviates from generally 
recognised safe way of doing a job and increases the likelihood of an accident.  However, according to 
Thanet et al. (2007), accidents at work occur either due to unsafe working conditions and unsafe acts.  
There is no general agreement on the definition of unsafe act.  Nevertheless, it has been defined in similar 
definitions as unaccepted practices which have potential to contribute to future accidents and injuries.  
Safety problems are related to unsafe or careless employees that can be resolved by closely 
monitoring and changing their behaviours (Dejoy, 2005).  Despite of the company having a well-managed 
safety management and all relevant policies, there are quiet significance number of accident occurs.  
Therefore, it is believed that workers attitude is one of the possible causes. The studies done by Abdul 
Hamid et al. (2008) cited in Kartam and Bouz (1998) while investigating the Kuwaiti Construction; found 
that the causes of accidents at the workplace were due to false acts, inadequate safety performance, 
improper housekeeping, low tool maintenance, and supervisory fault.  
Eckhardt (1998) reviewed the causes of accidents occurred at the workplace from various studies.  It is 
found that many accidents were resulted from unsafe acts or unsafe conditions as listed: 
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x Inadequate maintenance. 
x Mechanical failure due to improper tool or equipment design, size or application. 
x Inability to perform the task. 
x Insufficient or misuse of safety equipment. 
x Inadequate ergonomic design. 
x Physical stress induced by working in high noise environments, in prolonged temperatures extremes. 
x Gloominess in workplace. 
x Lack of personal job fulfilment. 
x Sleep deficit and shift reassignment affecting the circadian rhythm. 
 
2.2 The BBS Approach and Safety Environment Improvement  
 
Behaviour Based Safety is an approach incorporated with safety management system towards safety 
and health performances and improvements.  The quality of BBS implementations is not a program, but 
an integrated management “process” (Phillip and William, 2003).  The time and effort involved in using a 
BBS process positively will impact business and hence, should not be presented as a stand-alone 
procedure among the decision makers. 
According to Cruthirds and Pittman (1996), the behaviour based safety evidence of success is very 
significant. Cox et al., (2004) and Komaki et al., (1978) concluded that this model of safety intervention 
is effective for improving employee safety performance.  Lingard and Rowlinson (1997) observed the 
BBS in the Hong Kong’s construction industry; and found that the application is reliable for the category 
of site housekeeping (environment).  Barton et al., (1997) carried out a study in two petroleum refinery 
companies in the United State.  Within 4 years (1991-1995) of implementing BBS; it managed to reduce 
the injuries by 54% for the year-end 1995. 
Faridah et al. (2010) reviewed the work of Smith (1999), Elsberry (2003), Cox et al., (2004), Dejoy 
(2005), and Choudhry et al., (2007).  They revealed that there is consensus among researchers that BBS 
approach are associated with a systematic application of psychological approach on human behaviour, 
focuses on the identification and modification of the critical safety behaviour linked to workplace injuries 
and losses.  This safety management techniques aim to encourage employees to improve their workplace 
performance.  
 
2.3   The BBS Implementation Steps 
 
The component involved in the implementation steps of BBS approach differs among researchers. 
Their researches were based on a case study approach.  A review was conducted by Faridah et al., (2010) 
based on the study done by Killimett (1991), Wirth et al., (2008), Geller (2001), DePasquale and Geller 
(1999), and Smith (1999).  They revealed that the elements involved in the implementation of the BBS 
approach are consistent among researchers though differ in the number of steps involved, and considered 
the break-down within the four common BBS steps as agreed by Dejoy (2005) and Krause (1997). 
Table 1. BBS steps suggested by Dejoy (2005) and Krause (1997) 
 
STEP 1 Identify critical safety behaviour that contributes to injuries and losses. 
STEP 2 Observation over sometime period of identified behaviour. 
STEP 3 Reinforcement is applied to increase desired behaviour.  
STEP 4 Findings and feedback on the performance is presented for continuous improvement. 
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3. Methodology  
 
The outcome of the preliminary enquiry among the Safety and Health related practitioners, leads to 
the fact that BBS approach has been implemented and established in the oil and gas industry in Malaysia 
compared to the construction industry which is still in its infant stage.  Hence, this leads to the choice of 
three oil and gas companies as a case study.  The methods used for the data collection include 
questionnaire survey, semi-structured interview, and observation. The literature review underlies the 
development of this exercise. 
Three interviewees were selected among those involved in the BBS program which includes the 
Safety and Health Manager, BBS Facilitator, Safety and Health Officer/Supervisor, Project Manager and 
Project Engineer in each of the case study.  The questions solicit on the organisation background, the BBS 
implementation steps, the problem encountered and their comments on the approach towards quality and 
safety environment improvement. 
Forty (40) questionnaires survey were distributed within each case study to seek the current 
implementation of BBS and the barriers towards its implementation from safety officers, safety 
supervisors, project managers, project engineers, supervisors and other managerial and technical staff. 
The survey questions solicit data on personal information and organisation background, focusing on its 
implementation on the safety improvement.  Furthermore, the technique of the “BBS observation” carried 
out at the workplace was also observed.  Through the observation, the BBS approach and the problems 
encountered were further dictated. 
 
4. Results and Discussions  
 
The case studies chosen have experienced BBS for more than 3 years, and they are termed as 
Company A (CoA), Company B (CoB) and Company C (CoC).  CoA sets its vision to be leading oil and 
gas multinational of choices and had implemented behaviour based safety since early 2006.  The refinery 
complex was developed within an area of 926 acres.  They sets up one department under Health, Safety 
and Environment Department focusing on BBS implementation which include planning, designing, 
training, launching, promoting, and program review and improvement.  
The launching and promotion of the behavioural safety program is based on an area at a time due to 
its large nature.  CoA refinery has listed 5 principles to assist and ensure consistency of the programs.  
These 5 principles are listed as follows: 
x To increase the levels of risk awareness and risk competence of all employees. 
x Behavioural Safety is a positive program. 
x Feedback and open / accurate communication regarding safety is encouraged. 
x Behavioural Safety is a bottom-up program with management involvement and commitment. 
x Wherever possible, minimize paperwork and keep the process simple. 
  
CoB refinery complex was developed within an area of 333 acres. CoB had implemented behaviour 
based safety since 2003, which is termed as behaviour based safety observation (BBSO).  They have set 
up a team in Health, Safety, Security and Environment department (HSSE) who are responsible to 
monitor, review and improve the program.   In 2007, this team had reviewed and improved the program 
using a combination of BBSO and process safety observation, known as Positive Intervention Walkabout 
(PIW).  
CoB refinery had divided the refinery area into 14 observation areas and was marked with alphabet 
from ‘A’ to ‘N’.  The nine departments in the refinery formed their own observation groups with a 
minimum of 2 persons or maximum 4 persons per group and must have at least one senior person in PIW 
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for each group.  Each group observed at least 3 areas every year. Observation was conducted through 4 
steps; identify the area, conduct observation, intervene and close action, and write and submit a report. 
CoC refinery complex was developed within an area of 604 acres. They have implemented behaviour 
based safety since 1999.  The Health, Safe and Environment (HSE) department had developed behaviour 
based safety, together with the process safety and it is known as Loss Prevention System (LPS). LPS is a 
system to prevent or reduce losses or incident using behaviour based tools and proven management 
technique.  The concept of LPS is to identify unsafe behaviour, unsafe condition and unsafe work process 
aimed to provide all employees with a safe, healthy and loss-free workplace.  Five tools; Job Safety 
Analysis (JSA), Safe Performance Self Assessment (SPSA), Loss Prevention Observation (LPO), Near 
Miss/Incident Investigation and Stewardship were used in this system.   
Job Safety Analysis (JSA) is a tool prepared by workers and their supervisor to study and record each 
step of a job, identifying potential hazards and determining the best way to do the job safely and properly.   
Five basic steps of JSA are; identify job to be analysed, determine key job steps, identify potential 
hazards in each job step, develop measures to eliminate or control the hazard and follow the JSA in the 
course of doing the job and improve it where necessary.  The Safe Performance Self Assessment (SPSA) 
is a tool for everybody before start working.  Three simple steps of SPSA are assessing the risk, analyse 
how to reduce the risk and act to endure safe operations.  Loss Prevention Observation (LPO) is a major 
tool for LPS.  The LPO is a systematic tool for observing a work process and determining if the job is 
being done according to specific standards. The LPO objective is to identify unsafe behaviour, unsafe 
condition and unsafe work process and to make sure work is done correctly and safely.   
Loss Prevention System (LPS) is a systematic system that minimise all incident. It uses 5 tools to 
prevent the incident.  The major tool is Loss Prevention Observation (LPO).  LPO processes can be 
divided into 8 steps; identification of target areas, selection of observers and scheduling observations, 
preparation for observation, conduct observation, feedback discussion session, quality review and 
approval by Area/Department/Operation Manager, communication and implementation of solution, and 
recommendation, verification and validation of solutions.  The findings from the semi-structured 
interview within the three case studies are summarized in Table 2.0. 
 
Table 2. Summary of Findings on Case Study 
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Case Study Company A (CoA) Company B (CoB) Company C (CoC) 
Concept Observe and identify 
unsafe act and unsafe 
condition at the work place 
and intervene it. 
Observe and identify 
unsafe act, unsafe 
condition, unsafe work 
process and procedure and 
intervene it with self 
follow-up. 
 
Observe and identify unsafe act, unsafe 
condition, unsafe work process and procedure 
and intervene it. 
Implementation 
and observation 
steps 
4 Steps of Behavioural 
Safety Observation: 
Plan BS Observation 
Conduct Observation 
Completed observation 
form or feedback 
Review and Monitor 
5 steps of PIW 
observation: 
Identify 
Conduct Observation 
Intervene 
Report  
Review 
Loss Prevention Observation was conducted 
through 8 steps. 
Identification of target area. 
Selection of Observer & Schedule Observation. 
Preparation of observation. 
Conduct Observation. 
Feedback discussion. 
Review and approval. 
Communication and recommendation. 
Verification and validation of solutions. 
 
Problems 
encountered 
Less involvement of 
managements, staffs and 
workers. 
Workers worried on 
blaming and penalties. 
Lack of commitment on 
the program. 
 
Staff argument during observation. 
Lack of commitment on the program. 
 
Out of 40 questionnaires, the respond rates were 22 in numbers or 55%, 15 numbers or 37.5% and 19 
numbers or 47.5% respectively.  The respondents were asked on the accident frequency which are 
separated into 3 types of accident; minor injury accident, medium injury accident and high injury or fatal 
accident.   The majority of the respondents in these case studies revealed that the minor injury accident 
occurred at the work place.  64% of the respondents said that the frequency of a minor injury accident at 
CoA is at low frequency and 36% of the respondent said that it is at a medium frequency. The 
respondents at CoA also said that the medium type of accident still occurred at the work place at a low 
frequency (9%); meanwhile 36% said that it occurred at medium frequency.   
The main preventive actions for all the three companies is repairing and improving work safety 
immediately which account for 82% at CoA, CoB (100%) and CoC (84%).  The second action is to stop 
work and temporarily close the work place with CoA, 36%, CoB, 33% and CoC, 53%.  There are several 
other preventive actions noted by respondents which includes investigation and elimination of hazard, 
improving housekeeping and retraining, developing recommendation and review, refresh awareness 
training and coaching. 
No problems were faced during the implementation of BBS as agreed by 55%, 53% and 58% 
respondents from each company A, B and C respectively.  However, the remaining did face the problem. 
45% of the respondents said that the workers do not give co-operation and do not have time for BBS 
observation.  In CoA, 36% of the respondents faced with other problems and 9% of the respondents faced 
difficulty to fill-up BBS observation form.  In CoB, 47% of the respondents said that the workers do not 
give co-operation during BBS implementation and 33% of the respondents do not have the time for BBS 
observation and also faced with other problems.  In addition, in CoC, majority faced other problems 
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where 32% of the respondents revealed that workers do not give co-operation and have no time for BBS 
observation.  Other problems include the busy work schedule, difficulty to observe friends or colleagues, 
small argument with senior or experience workers, and lack of understanding of the objectives and 
concept of Behavior Based Safety.  
 
5. Conclusion  
 
Injuries and accidents at workplace contribute to loss of time of production, machineries damage 
and absence of the injured workers.  Many approaches have been developed for appropriate selection and 
implementation that gave benefits to the company or organisation.  Theoretically and practically, the 
behaviour based approach has been studied and concluded to show positive results.  
The concept of Behaviour Based Safety (BBS) approach was revealed as to change unsafe behaviour 
to safe behaviour approach and to eliminate the occurring of accident in the work place.  The basic steps 
of BBS implementation can be divided into 4 major steps; identify, observation, intervene, review and 
monitoring.  It was supported by Dejoy (2005) and Krause (1997), that the typical implementation of 
behaviour-based safety program usually involves four well-defined steps. The steps are identify critical 
safety behaviour that contributing to injuries and losses, observation or sampling over some time period 
of identified behaviour, feedback/contingent reinforcement is applied to increase desired behaviour and 
decrease undesired behaviour, and presenting feedback on performance to the relevant audiences within 
the organisation.  
Two case studies have implemented BBS and have improved the approach with a combination of 
behaviour based safety and process safety.  Company A has implemented BBS observation with four 
steps; plan BBS observation, conduct observation, completed observation form and feedback, and review 
and monitor.  Company B, has improved it with combination of BBS and process safety, and they named 
it as Positive Intervention Walkabout (PIW).  During BBS observation, the observers not only observe 
unsafe behaviour but also unsafe work process.  This company has developed five steps of observation; 
identify, conduct observation, intervene with self follow-up, and report and review.  Meanwhile, the third 
case study, Company C has implemented BBS approach since 1993.  At the early stage of the 
implementation, they have improved the approach with a combination of process safety.  During 
observation, they have focused on unsafe behaviour, unsafe work process or procedure, and near-miss as 
accident prevention.    
The problems encountered has been identified as less involvement of management, staff and 
workers, workers worried on blaming and penalties during BBS observation, and lack of commitment.  
The respondents agreed that the disadvantages of BBS are time consuming and increasing cost for safety 
and health programs.  Thus, behaviour based approach can be implemented towards safety performance 
improvements in all industries including the construction industry with full commitment and involvement 
at all levels. 
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